scientific consensus that global climate change is well under way.
New and unexpected evidence of global warming came in February and March, as an ice shelf believed to be 12,000 years old collapsed into the Weddell Sea. This huge Antarctic ice shelf -650 feet thick and covering 1,250 square miles -disintegrated into thousands of icebergs.
Scientists were staggered by the speed of the ice shelf's collapse. "It's hard to believe that 500 billion tons of ice sheet has disintegrated in less than a month," David Vaughn of the British Antarctic Survey said. creased at an average annual rate of 1 to 2 millimeters per year during the 20th century; meanwhile, the extent and thickness of Arctic sea ice in spring and summer decreased 10% to 15% since the 1950s.
The Earth's global mean sea level has in-
Global responses
However, considerable scientific and political controversy remains over the extent of the expected changes, how quickly they will occur, and what should be done, if anything.
-a scientific gathering -recognized climate change as a serious problem, issuing a declaration calling on the world's governments to "foresee and prevent potential man-made changes in climate that might be adverse to the well-being of humanity.'' A series of international meetings and scientific conferences followed.
The most significant, broad-based global approach to emerge is the Kyoto Protocol to the United Nations Framework Convention on Climate Change. Agreed upon at a 1997 meeting in Kyoto, Japan, the protocol seeks to reduce greenhouse gas emissions by an average of 5.2% below 1990 baseline levels, by 2012. (The IPCC provided key scientific input.) The protocol must be ratified by 55 nations to enter into force; as of March 28, 2002, 84 nations had signed the agreement and 51 had ratified it.
In March 2001, President Bush made headlines around the world when he announced that the United States, which is responsible for nearly a quarter of the world's carbon emissions, would not sign the Kyoto Protocol. In a subsequent speech, he termed the protocol "fatally flawed in fundamental ways." "For America, complying with those mandates would have a negative economic impact, with layoffs of workers and price increases for con-_ _ _ sumers," Bush said.
In 
Sea surface heights rfsing
Thls globe shows Imagery from the US.-French TOPEWPoseidon satelllte (NASA Jet Propulsion Laboratory), illustrating a glant honeshoe pattern of hlgher than normal sea surface helghts that has developed In recent year8 and 1s boglnnlng to dominate the entire westom Paclflc and Adatlc oceans. Taken between Dec. 30,1999, through Jan. 8,2OOO, the data show that this slow-developlng condltlon coverdmost of the Paclflc Ocean. Sea surface helght Is shown relatlve to normal (green) helght and reveals cooler water (blue and purple) between 3 and 9 inches lower than normal along Central and &uth Amerlcan coasts, and stretchlng out Into the oquatorlal eaclflc. The glant horseshoe of warmer water (red and white) domlnatlng the western and mldlatltude Pacific has hlgher than normal sea surface helghts of between 3 and 9 inches. their carbon emissions by 9.2% and developing nations by 22.8%. The United States now emits 13% more carbon than it did in 1990.
Looking ahead tional community is taking the problem seriously. At a meeting in Bonn, Germany, in July 2001, representatives from 178 nations finalized many of the protocol's key rules, without the participation of US. negotiators. The World Summit on Sustainable Development, scheduled for September 2002 in Johannesburg, South Africa, will provide another opportunity for the world's nations to move the climate change agenda forward.
With or without an international agreement, significant progress has also been made in developing new technologies and market mechanisms such as emissions trading. In its 2001 assessment, the IPCC found that there are "many opportunities including technological options to reduce near-term emissions." The IPCC pointed to a portfolio of technologies that have developed "faster than anticipated." They include more effective energy use, shifts Nonetheless, there are signs that the internaIn its 2001 assessment of current science on global warming, the Intergovernmental Panel on Climate Change (IPCC) determined that current and anticipated impacts include:
More hot days and higher heat Indexes.
Fewer coldtfrost days.
Increases in precipitation over the Northern Hemisphere, and possible decreases in other regions (parts of Africa and the Mediterranean).
Heavier precipitation events and more severe droughts.
Retreat of nonpolar glaciers.
Thawed, warmed and degraded permafrost in parts of the Decreases in snow cover.
Lengthened growing seasons.
More frequent El Niiio weather events.
Eartier plad flowering, bird arrival, dates of animal breeding and emergence of insects. 
